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supposed to be only weak affinities. As his measurements of the migrations of ions showed that electricity is carried by the parts of molecules, it followed that the strong affinity which was supposed to hold together the parts of the molecule of potassium chloride, for example, is overcome when that salt is dissolved in water. "We mast distinguish/' Hittorf said, "between the decomposability of a compound by the current and that which is based on ordinary chemical means." Again, he said : "Nothing is less warranted than the assumption of a proportionality between the electric resistance of a compound and the affinities which the prevailing chemical views ascribe to its ions."
Finally, I ask the student to notice that Hittorf was much impressed by the similarities between the conditions of substances in solution and in the state of gas. "The analogies," he said, "between substances in solution and gaseous substances force themselves on the attention of every one who is concerned with the exact study of the phenomena of solutions."
These analogies were developed by van't Hoff in 1887, and made the basis of a very fruitful generalization, which states that "equal volumes of the most different solutions, measured at the same temperature and the same osmotic pressure, contain an equal number of molecules, and that is the number which is contained in an equal volume of a gas at the same temperature
In Chapter V we saw that this generalization was the outcome of the application of thermodynamical reasoning to the facts (many of which were established by the experimental researches of Kaoult) concerning the connexions between the osmotic, pressures of dilute solutions and the depressions of the freezing-points, and of the vapour-pressures of the solvents caused by dissolving in them the different homogeneous substances used to make the solutions. Furthermore, we saw, in the same chapter, that van't Hoff explained the apparent deviations from his law by following the analogy of gases, and supposing that in dilute aqueous solutions many salts, that is, many electrolytes, are separated, more or less completely, into their ions which move independently of one another.
We are told by van't Hoff that he would not have ventured